SUMMARY The amount of radioactive proline which reaches the cervical cord by axoplasmic flow after intracortical injection of label is higher in rapidly growing 3 to 6 week old rats but becomes relatively constant in unoperated control rats beyond age 10 weeks. In adult rats with spinal cord transection at T-8, however, the amount of tritiated proline detected in the cervical cord above the site of transection is markedly increased five weeks after surgery, falls to more normal levels by 14 weeks after surgery, and is significantly below normal at 25 weeks after surgery. These findings are consistent with abortive attempts to regenerate axons at five weeks after injury. Twenty-five weeks after injury neuronal death and loss of both cells and axons which would normally project to the caudal cord through the site of spinal cord transection result in a decrease in the axon label found in the cervical region. Recognition of this variability in the amount of radioactivity that reaches the cervical region after spinal cord injury forced a reconsideration of previously reported evidence' for regeneration in spinal cord transected animals receiving no specific postoperative therapy. There is no evidence for regeneration in such untreated transected rats.
rats.
In several recent publications, we have reported studies of the axoplasmic flow of tritiated proline in the corticospinal tract after injection of a small amount of high specific activity tritiated proline into the appropriate sensory-motor cortex area in the rat. The amount of label in the corticospinal tract was used as a measure of corticospinal tract regeneration after spinal cord transection.'-3 Observations included a claim that some regeneration occurred in untreated control animals as measured by this criteria.'
More recently, we have focused our attention on the neuronal cell body after spinal cord transection and have discovered cell death of neurons in the fifth layer of the sensory-motor cortex following spinal cord transection.45 This cell death does not occur immediately but peaks at approximately ten weeks after a spinal cord transection which causes axotomy of the neurons. This paper details the changes that occur after spinal cord transection in the amount of tritiated proline found labelling cervical corticospinal tracts 21 days after intracortical injection of labelled proline. These changes make it necessary to reevaluate our previously reported findings. While strengthening the interpretation that one intervention reported in our earlier experiments did allow a few axons to regenerate, they negate the interpretation that some regeneration of corticospinal tracts occurs in untreated control animals.
Materials and methods
We used rats from our own inbred colony. They were originally developed from a Wistar strain but have been brother and sister mated for more than 80 generations and have been demonstrated to be isogeneic.
Surgery
Animals were anaesthetised and a dorsal laminectomy was done at spinal level T-6/T-7. The spinal cord was exposed (T-8 cord level) and completely transected along with its dural coverings. (p < 0-04) . In these animals the differences were not in the counts detected in the cervical region, which were practically identical, but rather in the counts detected in the low thoracic/lumbar area below the area of transection (table 2) . These animals were the same age. Each had a complete spinal transection at an identical location. The only difference in the raw data is found in the lumbar counts. The treatment with induced immunotolerance plus cyclophosphamide is successful in allowing a few axons to regenerate as measured by axoplasmic flow of tritiated proline injected into cortical regions.
